Study Design: Prospective noninterventional observation.
L umbar spinal stenosis is a common affliction that creates a significant burden, especially on persons who are middle aged and older. 1, 2 Although a precise clinical definition of the condition is not well established, most patients with stenosis experience pain in the lower back or legs which is relieved with sitting or flexion of the trunk, and many have difficulty walking due to such pain. 1, 3 Of all primary care patients, 3%-4% have clinically diagnosed spinal stenosis, and 13%-14% have back pain. [4] [5] [6] [7] Conservative treatment such as physical therapy, epidural injections, and analgesic medications are often considered first-line treatment in uncomplicated cases. 8 Surgery is usually considered a "last resort" when conservative treatment fails. 9 The rate of surgical treatment for stenosis has been increasing, 10, 11 and the costs of such invasive surgery continue to rise. 12 The decision to operate is an elective one, as stenosis rarely causes rapid progression. Because spinal surgery is a major procedure with extensive recovery time, determining the factors which influence a patient's decision to undergo surgery is vital in understanding satisfaction and necessity of surgery for this population.
Few past studies have investigated the psychology of choosing surgery. Bancheri et al 13 did find psychological factors to be strongly associated with the decision to undergo bariatric surgery versus conservative weight loss treatment. However, there is very little research on the psychological factors that influence a patient's decision to undergo elective spine surgery. Research in this area is difficult, in part, because surveys and hypothetical cases may not actually reflect a patient's real thought process. The current study followed the actual decisionmaking process of persons who had strong evidence for disease, otherwise uncomplicated medical histories, and who were offered a real choice of surgery. It aimed to uncover the psychological and physical factors that drove patients to choose surgery over nonsurgical management.
METHODS
Subject data were obtained from the Michigan Spinal Stenosis Study II, an NIH-funded, ethical review boardapproved research study, which involved subjects recruited from a university hospital neurosurgery and orthopedic surgery clinic. Qualified subjects must have been offered surgery for spinal stenosis by a surgeon, as reflected in the medical record. The subjects affirmed that ambulating 200 yards was difficult for them due to pain which they attributed to spinal stenosis and not due to another musculoskeletal or neurological condition. Subjects were screened for previous back surgery, cardiopulmonary precautions for ambulation testing, contraindications to MRI scanning (metal, obesity, and unmanageable claustrophobia), relative contraindications or technical barriers to electromyographic testing (coumadinization, severe immune disorder, extreme obesity, Z3+ pitting edema, or implanted electrodes such as defibrillators), and risk factors for neuromuscular disease (diabetes, alcohol >12 drinks/wk, personal or familial neuromuscular disease, or history of previous significant focal lower limb nerve injury). Potential subjects with any other medical disorder of a level of severity that might interfere with daily walking were eliminated. Finally, subjects were required to be legally competent and willing to travel to the clinic at their own expense for testing.
All participants were screened against confounding medical problems, such as diabetic neuropathy, peripheral vascular disease, musculoskeletal disease, and history of significant injury to the lower limb.
As part of the MSSS-II study protocol, each subject completed a thorough questionnaire, which included basic demographic, medical, social, family, and spine history items. The questionnaire also included the Tampa Scale, a tool to measure kinesiophobia and psychometric factors of chronic pain 14 ; the Walking Impairment Questionnaire 15 ; the Swiss Spinal Stenosis Scale, which is an outcome questionnaire about the patient's symptom severity, physical function, and surgery satisfaction 16 ; The Center for Epi-demiological Studies Depression scale which is an inventory of the subject's mood and behavior in the week before filling out the questionnaire 17 ; and the SF-36, a comprehensive questionnaire that provides a summary of various aspects of the subjects' perception of their mental and physical quality of life (QoL). 18 These and other questions offered important information about the location and level of pain, participants' emotional status, physical impairment level, family history, medical history, work status, and satisfaction with surgery if applicable.
Subjects were called on average 1 year after participation in the MSSS-II study; the shortest amount of time between a subject finishing the MSSS-II and receiving the follow-up call was 2½ months and the longest amount of time was 3 years. Subjects were asked whether they had undergone spine surgery since participation, their level of satisfaction with the treatment they had received (surgical or other), and their current level of pain. Feedback was also obtained on participation in the MSSS-II for other purposes.
The sample was divided into "surgery" and "no surgery" groups. Demographics of the groups were compared with t tests and w 2 using SPSS/PASW version 17 software. Study variables, based on the various scales on the patient questionnaires were also evaluated for differences between groups. Significantly different variables and the visual analog scale rating of average pain in the past week, age, and body mass index (BMI) were evaluated for collinearity using analysis of variance (ANOVA). On the basis of this multivariate analysis, 3 important factors-Role Limiting, Emotional (RLE) and Comparative Health (CH) (both subscales from the SF-36), and QoL (as rated by subjects)-were selected for further analysis in a binary logistic regression. Figure 1 43.14% of the subjects contacted had followed through with surgery, 39.22% did not elect to have surgery, and 17.65% were lost to follow-up. Table 1 shows the demographic information of the sample. No significance difference in any demographic variable was found. Trends that bear watching but were not statistically significant in this moderate-sized population include surgery chosen by a higher percentage of people who were still working and by those whose symptoms had lasted a shorter time. In addition, as Table 2 shows, only 3 of the study variables compared (General Health, RLE, and CH) were significantly different between the groups (P = 0.05, 0.04, and 0.04, respectively) ( Table 2 ). QoL was not significantly different between groups (P = 0.651) ( Fig. 1) . Collinearity was determined using ANOVA and correlation statistics between the variables of interest. CH and RLE were significantly correlated (r = 0.41, P = 0.01) with each other and thus RLE was retained for regression analysis based on its higher level of significance in between-groups comparison (P = 0.04 vs. 0.05). In addition, there was no significant collinearity between CH and RLE (F = 0.70, P = 0.56), respectively).
RESULTS

As shown in
A binary logistic regression was used to evaluate the predictive value of CH, QoL, and RLE on a patient's likelihood to get surgery. CH was individually significant (P = 0.036); however, neither QoL or RLE contributed any significance on their own. The model as a whole was significant with P = 0.031 (Table 3) .
DISCUSSION
This study found that the decision of people with spinal stenosis to accept the offer related to general health and QoL issues more than other factors that seem directly related to pathology, such as pain or disability. The methodology from which these findings are derived, and the context within the literature should be discussed.
This study found that the items that play the largest role for patient decision making regarding spinal stenosis surgery include limitations on fulfilling emotional/psychosocial roles (RLE), QoL, and how the subject's health compared with a year before (CH). Individually, only CH is predictive of a patient's surgical decision (P = 0.036). However, when considered in combination with all 3 items, the model is slightly more predictive (P = 0.031). Therefore, although not predictive of surgery on their own, the effect of stenosis symptoms on fulfilling perceived roles within one's family or community and their overall perception of QoL, when combined with how their health has changed can be quite influential on the decision to get elective spine surgery. Surgery for spinal stenosis is a costly and physically taxing procedure, 12 requiring months of recovery and risk of complications. In addition, the result is not always what was expected. [19] [20] [21] [22] Why would a patient lean toward this type of management? The rational answer-one that a surgeon or ethicist maker might make, would be that he or she balanced the risks and benefits of surgery versus not operating. This study shows, however, that emotional and psychosocial difficulties come into play, as well. It is possible that patients are reaching a point at which surgery seems like the only way to improve QoL, as their health continues to deteriorate. However, multiple studies have shown that those with poorer emotional/mental health status before surgery had less favorable outcomes (more chronic pain and lower functional status) after surgery than those with better emotional profiles. 23, 24 It is possible, therefore, that although some patients may have tried aspects of conservative management before surgery, a multidisciplinary approach involving both medical and therapeutic management as well as pain psychology to address the psychosocial/emotional needs of the patients could be more beneficial than those disciplines alone. Psychological treatment could improve patient outcomes after surgery, and possibly prevent unnecessary surgery altogether. This multidisciplinary approach has been a standard in the management of back pain in general, but is not held as a standard in management of spinal stenosis.
The stenosis subjects recruited in this study represent a useful population as they had all been stringently screened against confounding medical problems, and had been offered surgery by faculty physicians in a University setting. This helped to reduce diagnostic ambiguity; however, this study must be viewed as a preliminary inspection of the issue. The findings should be considered preliminary and limited due to the small sample size and other factors not considered or not controlled for. Among these is a selection bias created by use of a population of patients who chose care at a Midwestern university setting and were willing to volunteer for research. A larger study recruiting patients from both community and academic hospitals would be of value. In addition, it is likely that most people who are offered surgery make a decision within months after the offer, therefore the timing of follow-up surveys should be standardized to more accurately determine decision-making influences using data from the original questionnaires, or follow-up questionnaires should be used.
Further research might assess effectiveness of comanaging emotional factors. This study found that those who have these limitations due to emotional circumstances are more likely to elect surgery. Someone who is limited by depression or anxiety will not necessarily benefit from surgery, and a patient who has no emotional limitations may still choose to undergo surgery. Through improved patient and physician education regarding these influencing factors, the medical community will be better prepared to set patients on their path to recovery using more effective and less costly and invasive treatments. 
